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SYSTEM AND A METHOD FOR AUTOMATIC
RECIPE VALIDATION AND SELECTION

RELATED APPLICATIONS

This application claims the priority of U.S. provisional
patent Ser. No. 61/223,075 and filing date Jul. 6, 2009, which
1s incorporated herein by reference by its entirety.

BACKGROUND OF THE INVENTION

Water defect inspection 1s a common practice 1n the semi-
conductor manufacturing industry as a part of complicated
yield analysis and control process. Although every automatic
defect detection tool vendor utilizes different inspection prin-
ciples and methods, all have one concept 1n common—the
inspection recipe (also referred to as an 1nspection job). The
mentioned 1nspection recipe 1s created with respect to some
kind of representing water and 1s used for every water of the
same origin (product, process etc.). All water inspection tools
share the same “setup”—“‘run’ scenario.

Most of the automatic inspection tools face the very same
challenges of being invariant to process variation. That means
that the same inspection recipe created using one representing,
wafler 1s being successiully used for the entire batch of waters
ol the same kind.

SUMMARY OF THE INVENTION

A method for selecting an inspection recipe, the method
may include according to an embodiment of the ivention:
obtaining an image of a structural element of the semicon-
ductor device; calculating multiple types of distances
between the 1mage of the structural element and each of a
plurality of reference 1images obtained by applying a plurality
of inspection recipes; and automatically selecting at least one
selected inspection recipe out of the plurality of ispection
recipes based on values of the multiple types of distances.

The method may include calculating multiple types of
distances, at least three distances or a majority of distances
out of: (1) a difference between gray level histograms, (11) a
rectilinear (LL1) distance, (111) Euclidian (L.2) length, (1v) Chi-
square distance, (v) Bhattacharyya distance, (v1) Wasserstein
metric, (vi1) Swain metric, and (vii1) normalized correlation.

The method may include generating a match value for each
reference 1mage based on values of the multiple types of
distances between the image of the structural element and the
reference 1image; and selecting each inspection recipe associ-
ated with a reference 1mage that has a match value within an
allowable match value range.

The method may include selecting multiple selected
inspection recipes.

The method may include changing the type of distances to
be calculated based on evaluation results obtained by apply-
ing the at least one selected mspection recipe.

The structural elements may be coated by a coating mate-
rial that changes an optical property over time, wherein the
plurality of mnspection recipes differ from each other by a
value of optical property of the coating material they are
tuned to.

An 1nspection system may be provided. According to an
embodiment of the mvention the system may include: an
image obtaining module for obtaining an image of a structural
element of the semiconductor device; a distance calculator for
calculating multiple types of distances between the image of
the structural element and each of a plurality of reference
images obtained by applying a plurality of inspection recipes;
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a selecting module for automatically selecting at least one
selected 1mspection recipe out of the plurality of mspection
recipes based on values of the multiple types of distances; and
a controller for controlling the 1image obtaining module to
apply each of the at least one selected mspection recipe.

The distance calculator may be adapted to calculate mul-
tiple types of distances, at least three distances or a majority
of distances out of: (1) a difference between gray level histo-
grams, (1) a rectilinear (LL1) distance, (111) Euclhidian (LL2)
length, (1v) Chi-square distance, (v) Bhattacharyya distance,
(v1) Wasserstein metric, (vi1) Swain metric, and (vi11) normal-
1zed correlation.

The distance calculator may be adapted to generate a match
value for each reference image based on values of the multiple
types of distances between the image of the structural element
and the reference 1mage; and selecting each imnspection recipe
associated with a reference image that has a match value
within an allowable match value range.

The selecting module may be adapted to select multiple
selected mspection recipes.

The distance calculator may be adapted to change the type
ol distances to be calculated based on evaluation results
obtained by applying the at least one selected 1nspection
recipe.

The structural elements may are coated by a coating mate-
rial that changes an optical property over time, wherein the
plurality of inspection recipes may differ from each other by
a value of optical property of the coating material they are
tuned to.

A computer program product is provided. It may include,
according to an embodiment of the invention, a non-transient
computer readable medium that stores instructions for:
obtaining an 1mage of a structural element of the semicon-
ductor device; calculating multiple types of distances
between the 1mage of the structural element and each of a
plurality of reference images obtained by applying a plurality
ol inspection recipes; and automatically selecting at least one
selected inspection recipe out of the plurality of 1nspection
recipes based on values of the multiple types of distances.

The computer program product may store mstructions for
calculating multiple types of distances, a majority of dis-
tances or at least three distances out of: (1) a difference
between gray level histograms, (11) a rectilinear (LL1) distance,
(111) Euclidian (L.2) length, (1v) Chi-square distance, (v) Bhat-
tacharyya distance, (v1) Wasserstein metric, (vil) Swain met-
ric, and (vi1) normalized correlation.

The computer program product may store mstructions for
generating a match value for each reference 1mage based on
values of the multiple types of distances between the image of
the structural element and the reference image; and selecting,
cach 1nspection recipe associated with a reference 1mage that
has a match value within an allowable match value range.

The computer program product may store mstructions for
selecting multiple selected inspection recipes.

The computer program product may store mstructions for
changing the type of distances to be calculated based on
evaluation results obtained by applying the at least one
selected mspection recipe.

The structural elements may be coated by a coating mate-
rial that changes an optical property over time, wherein the
plurality of inspection recipes may differ from each other by
a value of optical property of the coating material they are
tuned to.

BRIEF DESCRIPTION OF THE DRAWINGS

Further details, aspects and embodiments of the invention
will be described, by way of example only, with reference to
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the drawings. In the drawings, like reference numbers are
used to identify like or functionally similar elements. Ele-

ments 1n the figures are 1llustrated for simplicity and clarity
and have not necessarily been drawn to scale.

FI1G. 1 illustrates a method according to an embodiment of
the invention;

FIG. 2 1llustrates a method according to an embodiment of
the invention;

FI1G. 3 illustrates a method according to an embodiment of
the invention; and

FIG. 4 1llustrates an inspection system according to an
embodiment of the invention.

DETAILED DESCRIPTION OF THE DRAWINGS

The subject matter regarded as the invention 1s particularly
pointed out and distinctly claimed 1n the concluding portion
of the specification. The invention, however, both as to orga-
nization and method of operation, together with objects, fea-
tures, and advantages thereof, may best be understood by
reference to the following detailed description when read
with the accompanying drawings.

In the following detailed description, numerous specific
details are set forth in order to provide a thorough understand-
ing of the invention. However, it will be understood by those
skilled 1n the art that the present mvention may be practiced
without these specific details. In other instances, well-known
methods, procedures, and components have not been
described 1n detail so as not to obscure the present invention.

The following method, system and computer program
product provide a robust and deterministic solution to at least
one known type of process variation—global contrast and/or
texture and/or reflectance change of the mspected targets on
the waler. The described kind of process variation 1s com-
monly encountered at wafler coating “aging”™ process (the
phenomena when a coating liquid changes 1ts optical proper-
ties between a first waler 1n a batch to the last water in the
batch).

The water coating process can be executed by dipping a
waler 1n a coating liquid as a part of an electroplating process.
The coating liquid can change 1ts optical characteristics (re-
flection, transparency, absorption) over time—resulting 1n
relatively large changes in the acquired image. Thus, the
acquired images of 1deally 1dentical structural elements can
substantially differ from each other.

The method, system and computer program product pro-
vide recipe run-time adaptation and allow robust and reliable
recipe selection/validation with respect to currently executed
waler, based on the pre-set criteria. They include executing,
only “good” inspection recipes out of the stored pool of
existing trained ispection recipes.

The method, system and computer program product may
select between a number of pre-defined (such as trained)
inspection recipes, each one optimized for certain conditions
of the water. These conditional can be a global reflection of
the water, contrast values, optical characteristics of a coating
liquid and the like.

Each nspection recipe may be optimized to detect defects
of a typical image of a water related to previously mentioned
state of process variation. The inspection system may browse
through the mentioned ispection recipes, qualifies it using a
combination of various statistical methods versus pre-stored
optic metric and decides either to execute or not with respect
to minimal match score.

The described comparison and matching technique (unlike
other commonly used in the industry) does not base 1ts deci-
sion on image features or image specific gray level. The
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4

robustness 1s achieved by a mentioned dedicated combination
of statistical image analysis—stored waler image reference
versus run-time walfer image.

FIG. 1 illustrates a method 100 according to an embodi-
ment of the imvention.

Method 100 starts by stage 103 or receiving or generating,
multiple inspection recipes.

Stage 103 1s followed by stage 110 of setting an 1inspection
system according to an mnspection recipe. Stage 110 may
include applying a user defined optics state—including but
not limited to illumination intensity, illumination type, col-
lection set up, and magnification. Stage 110 may include
applying recipe’s saved image acquisition state.

Stage 110 1s followed by stage 120 of obtaining at least one
image. An 1mage that 1s obtained during stage 120 can be
referred to as an acquired image. Stage 120 may include
obtaining a sequence of acquired images of the same struc-
tural reference (or area) or of different structural elements (or
areas ) of the watfer.

Stage 120 15 followed by stage 130 of evaluating the rela-
tionship between each of the at least one acquired images and
at least one reference 1mages associated with the inspection
recipe that was used to set the inspection system during stage
110. The evaluation 1s responsive to at least one predefined
match criterion.

Stage 130 may be followed by stage 140 of automatically
selecting at least one selected inspection recipe out of the
plurality of inspection recipes based on values of the multiple
types of distances. The evaluation 1s responsive to at least one
predefined match criterion.

Stage 130 may include comparing at least one acquired
image to at least one corresponding reference image.

Stage 130 may include calculating at least one type of
distance between a pair ol acquired image and reference
image. The reference image of each pair 1s associated with the
currently evaluated inspection recipe—the inspection recipe
that was used to set the mspection system during stage 110.
The calculating may 1include performing at least one statisti-
cal analysis of pixel values of each pair of acquired 1image and
reference 1mage.

Stage 130 may include using the following algorithms:
Simplistic gray level histogram mean, .1 or L2 distribution;
Chi-Square distribution; Bhattacharyya distance; Earth-mov-
er’s distance (a.k.a. Wassersstein metric); Swain metric; and
Normalized correlation.

Stage 130 1s followed by stage 140 of processing the at
least one type of distance calculated during stage 130 to
provide a match value. The processing may include applying
statistical algorithms such as mean, variance, majority
weilghted sum and the like.

Stage 140 1s followed by stage 150 of determining whether
the inspection recipe should be executed—based on the
match value. The value score can be compared to a match
value minimum, match value maximum or to a match value
range associated with the currently evaluated inspection
recipe.

Stage 150 may be followed by: (1) stage 160 of checking 11
other inspection recipes should be evaluated or not, (11) stage
170 of selecting a remaining inspection recipe (1f such exists)
and jumping to stage 110, and (111) stage 180 of executing
cach inspection recipe that should be executed—aftter all
ispection recipes were validated.

Alternatively, 11 stage 150 determines to that the inspection
recipe should be executed then stage 150 may be followed by
stage 190 of executing the mnspection recipe. Stage 190 can be
tollowed by a sequence of stages that may include stages 160

and 170.
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The repetition of the various stages of method 100 may
result 1n: (1) calculating multiple types of distances between
an acquired 1mage of a structural element of the wafer and
cach of a plurality of reference images obtained by applying
a plurality of inspection recipes; and (11) automatically select-
ing at least one selected mspection recipe out of the plurality
of inspection recipes based on values of the multiple types of
distances.

FI1G. 2 illustrates method 200 according to an embodiment
of the mvention.

Method 200 includes:

1. Stage 210 of obtaining an 1mage of a structural element of
the semiconductor device. The structural element can be a
bump, a trench, and the like.

11. Stage 220 of calculating multiple types of distances
between the acquired 1mage of the structural element and
cach of a plurality of reference images obtained by applying
a plurality of inspection recipes.

111. Stage 230 of generating a match value for each reference
image based on values of the multiple types of distances
between the acquired image of the structural element and the
reference image. The structural elements that are imaged may
be coated by a coating material that changes an optical prop-
erty over time and the plurality of inspection recipes may
differ from each other by a value of optical property of the
coating material they are tuned to.

1v. Stage 240 of automatically selecting at least one selected
ispection recipe out of the plurality of nspection recipes
based on values of the multiple types of distances. Stage 240
can be responsive to the match value of each pair of reference
image and 1mspected image; and

v. Stage 250 of executing each selected mspection recipe.

Stage 220 may include: (a) calculating multiple types of
distances, (b) calculating a majority of multiple types of
distances, or (c¢) calculating at least three types of distances
out of:

(1) A difference between gray level histograms,
(1) A rectilinear (IL1) distance,

(111) Fuclidian (L.2) length,

(1v) Chi-square distance,

(v) Bhattacharyya distance,

(v1) Wasserstein metric,

(vi1) Swain metric, and

(vii1) A normalized correlation.

Using multiple types of distances can assist in providing a
robust selection of an inspected recipe. The robustness can be
contributed to the different responses of the difierent types of
distances to different types of changes such as process varia-
tions, changes 1n the reflectivity of a coating material and the
like. It 1s noted that other types of distances may be calcu-
lated.

Stage 240 can include selecting each ispection recipe
associated with a reference image that has a match value
within an allowable match value range. The allowable match
value range 1s determined 1n advance and may be determined
by an operator (or other authorized person).

Stage 240 may include selecting multiple selected inspec-
tion recipes. Each of these selected inspection recipes should
be executed during stage 250.

After executing one or more iterations of stages 210-260,
method 200 can proceed by stage 270 of updating at least one
inspection recipe.

Stage 270 may include changing the type of distances to be
calculated based on evaluation results obtained by applying
the at least one selected inspection recipe. Stage 270 can
include omitting a previously selected type of distance 11 that
type of distance did not contribute to the selection of the
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selected ispection recipe (if, for example there was a very
low correlation between a value of that type of distance and a
decision whether to select an associated mspection recipes).
Stage 270 can include adding a new type of distance to be
calculated during the next iterations of method 200. Stage 270
may be followed by stage 210.

Each method out of method 100 and 200 can include a
stage ol receiving instructions from an operator of the inspec-
tion system (or from any other authorized person). These
instructions may determine the context of each inspection
recipe, may determine which types of distances to calculate,
how to calculate the match score and how to select an 1nspec-
tion recipes based on the match score. An instruction can limit
the number of selected inspection recipes and can select
which structural elements to 1image during the generation of
the reference 1mages and of the obtained 1images.

FIG. 3 1llustrates a stage 103, according to an embodiment
of the invention.

Stage 103 starts by stage 310 of generating at least one
inspection recipe.

Stage 310 may include defining a set up (a state) for image
acquisition (e.g. selecting optical characteristic for image
acquisition, location on a water or other validated object, and
so forth.

Stage 310 1s followed by stage 320 of defining at least one
match criterion to be used when determining whether to use
the mspection recipe. The match criterion may include the
types (or type) of distances to be calculated between an
acquired 1image and a reference 1image, the manner 1n which
the values of the one or more types of distances are to be
processed to provide a match value and values of the match
value that will result in selecting the inspection recipe or
rejecting it.

Stage 330 1s followed by stage 330 of grabbing a reference
image—using the selected set up.

Stage 330 15 followed by stage 340 of storing the at least
one match criterion and the reference image.

Stage 310 may be followed by stage 350 of determining 11
there 1s a need to define another inspection recipe. If the
answer 1s positive then stage 350 1s followed by stage 310.

Another inspection recipe can be defined 1f, for example,
only a part of the allowable changes 1n the optical character-
1stics of the water (or of the coating material) were “covered”
by the previously defined inspection recipes.

Stage 350 may include determining to define another
ispection recipe 1n order to comply with known manufac-
turing change processes (e.g. optical liquids reflection degra-
dation, and so forth).

FI1G. 4 1llustrates an inspection system 400, according to an
embodiment of the mnvention.

The mspection system 400 includes:

(1) an 1mage obtaining module 410 for obtaining an 1image of
a structural element of the semiconductor device:

(11) a distance calculator 420 for calculating multiple types of
distances between the 1mage of the structural element and
cach of a plurality of reference images obtained by applying
a plurality of mspection recipes;

(111) a selecting module 430 for automatically selecting at
least one selected inspection recipe out of the plurality of
ispection recipes based on values of the multiple types of
distances; and

(1v) a controller 440 for controlling the image obtaining mod-
ule to apply each of the at least one selected inspection recipe.

The inspection system 400 can execute methods 100 and
200. In order to execute method 105 the inspection system
400 1t should include recipe generator 450—as 1llustrated 1n
FIG. 4. It 1s noted that the inspection system 400 may recerve
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the recipes from another device or system and that the recipe
generator 450 can be separate from the 1nspection system.

The distance calculator 420 and the selecting module 430
can be a part of processor 444,

The distance calculator 420 may be adapted to calculate
multiple types of distances, a majority of types of distances or
three or more types of distances out of the following: (1) a
difference between gray level histograms, (11) a rectilinear
(L1) distance, (111) Euclhidian (L.2) length, (1v) Chi-square
distance, (v) Bhattacharyya distance, (v1) Wasserstein metric,
(vi1) Swain metric, and (vii) normalized correlation.

The distance calculator 420 may be adapted to generate a
match value for each reference 1mage based on values of the
multiple types of distances between the image of the struc-
tural element and the reference 1mage; and selecting each
inspection recipe associated with a reference 1image that has a
match value within an allowable match value range.

The selecting module 430 may be adapted to select mul-
tiple selected mspection recipes.

The distance calculator 420 may be adapted to change the
type of distances to be calculated based on evaluation results
obtained by applying the at least one selected inspection
recipe.

The 1image obtaining module 410 can include one or more
cameras, optics, and one or more sensors, image grabber (not
shown) and an 1image processor. The 1mage obtaining module
410 can be set into different states in response to information
that 1s stored in different ispection recipes. The different
states may differ by their optical parameters (e.g. 1llumina-
tion, focal length), physical parameters (e.g. distance from
waler, exposure time, chemical material used), and so forth.

Either one or methods 100, 200 and 300 can be executed by
a processor (such as processor 444) that executed instruc-
tions. The instructions can be stored 1n non-transient com-
puter readable medium such as a disk, a tape, a diskette, and
the like.

For example, the computer program product may include a
non-transient computer readable medium that stores mnstruc-
tions for: obtaiming an 1mage of a structural element of the
semiconductor device; calculating multiple types of distances
between the image of the structural element and each of a
plurality of reference images obtained by applying a plurality
ol inspection recipes; and automatically selecting at least one
selected ispection recipe out of the plurality of mspection
recipes based on values of the multiple types of distances.

While certain features of the invention have been illus-
trated and described herein, many modifications, substitu-
tions, changes, and equivalents will now occur to those of
ordinary skill 1n the art. It 1s, therefore, to be understood that
the appended claims are intended to cover all such modifica-
tions and changes as fall within the true spirit of the mnvention.

We claim:

1. A method for selecting an inspection recipe, the method
COmMprises:

obtaining an 1image of a structural element of the semicon-

ductor device;

calculating, by a processor, multiple types of distances

between an 1mage of the structural element and each of
a plurality of reference images obtained by applying a
plurality of inspection recipes; wherein the multiple
types of distances are calculated by using ditlerent algo-
rithms;

wherein a calculation of the multiple types of distances by

the distance calculator comprises calculating at least five
distances out of a group consisting of: (1) a diflerence
between gray level histograms, (11) a rectilinear (LI)
distance, (111) Euclidian (L.2) length, (1v) Chi-square dis-
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tance, (v) Bhattacharyya distance, (v1) Wasserstein met-
ric, (vi1) Swain metric, and (vii1) normalized correlation;
wherein different inspection recipes ol the plurality of
inspection recipes are optimized for different conditions
of the semiconductor device; wherein each reference
image 1s associated with an inspection recipe before the
obtaining of the image of the structural element; and
automatically selecting, by the processor, at least one
selected mspection recipe out of the plurality of inspec-
tion recipes based on values of the multiple types of
distances.
2. The method according to claim 1, wherein the calculat-
ing, by the processor, of the multiple types of distances com-
prises calculating, by the processor, each one out of (1) a

difference between gray level histograms, (11) a rectilinear
(L1) distance, (111) Euclhidian (L.2) length, (1v) Chi-square
distance, (v) Bhattacharyya distance, (v1) Wasserstein metric,
(vi1) Swain metric, and (vin) normalized correlation.

3. The method according to claim 1, comprising generat-
ing, by the processor, a match value for each reference image
based on values of the multiple types of distances between the
image of the structural element and the reference 1mage; and
selecting each inspection recipe associated with a reference
image that has a match value within an allowable match value
range.

4. The method according to claim 1, comprising selecting,
by the processor, multiple selected inspection recipes.

5. The method according to claim 1, comprising changing,
by the processor, the type of distances to be calculated based
on evaluation results obtained by applying the at least one
selected mspection recipe.

6. The method according to claim 1, wherein the structural
clements are coated by a coating material that changes an
optical property over time, wherein the plurality of inspection
recipes differ from each other by a value of optical property of
the coating material they are tuned to.

7. The method according to claim 1 wherein the different
conditions comprise a global reflection of the semiconductor
device.

8. An 1nspection system, comprising:

an 1mage obtaining module that 1s adapted to obtain an
image ol a structural element of the semiconductor
device; a processor that comprises:

a distance calculator that 1s adapted to calculate multiple
types of distances between the image of the structural
clement and each of a plurality of reference 1mages;
wherein the multiple types of distances are calculated by
using different algorithms;

wherein a calculation of the multiple types of distances by
the distance calculator comprises calculating at least five
distances out of a group consisting of: (1) a difference
between gray level histograms, (1) a rectilinear (LI)
distance, (111) Euclidian (L2) length, (1v) Chi-square dis-
tance, (v) Bhattacharyya distance, (v1) Wasserstein met-
ric, (vi1) Swain metric, and (vii1) normalized correlation;

wherein the plurality of reference 1mages are obtained by
applying a plurality of inspection recipes; wherein diif-
ferent mspection recipes of the plurality of inspection
recipes are optimized for different conditions of the
semiconductor device; wherein each reference image 1s
associated with an inspection recipe betfore the obtaining
of the image of the structural element; and

a selecting module that 1s adapted to automatically select at
least one selected inspection recipe out of the plurality of
ispection recipes based on values of the multiple types
of distances: and
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a controller that 1s adapted to control the 1mage obtaining,
module to apply each of the at least one selected inspec-
tion recipe.

9. The system according to claim 8, wherein a calculation
of the multiple types of distances by the distance calculator
comprises calculating (1) a difference between gray level
histograms, (11) arectilinear (IL1) distance, (111) Euclidian (LL2)
length, (1v) Chi-square distance, (v) Bhattacharyya distance,
(v1) Wasserstein metric, (vi1) Swain metric, and (vii) normal-
1zed correlation.

10. The system according to claim 8, wherein the distance
calculator 1s adapted to generate a match value for each ret-
erence 1mage based on values of the multiple types of dis-
tances between the 1mage of the structural element and the
reference 1mage; and selecting each inspection recipe associ-
ated with a reference 1image that has a match value within an
allowable match value range.

11. The system according to claim 8, wherein the selecting
module 1s adapted to select multiple selected inspection reci-
pes.

12. The system according to claim 8, wherein the distance
calculator 1s adapted to change the type of distances to be
calculated based on evaluation results obtained by applying
the at least one selected imspection recipe.

13. The system according to claim 8, wherein the structural
clements are coated by a coating material that changes an
optical property over time, wherein the plurality of inspection
recipes differ from each other by a value of optical property of
the coating material they are tuned to.

14. A computer program product comprising a nontran-
sient computer readable medium that stores instructions that
cause a processor to execute a method that comprises:

obtaining an image of a structural element of the semicon-
ductor device;

calculating multiple types of distances between an 1image
of the structural element and each of a plurality of ret-
erence 1mages obtained by applying a plurality of
inspection recipes;

wherein the multiple types of distances are calculated by
using different algorithms;

wherein a calculation of the multiple types of distances
comprises calculating at least five distances out of a
group consisting of: (1) a difference between gray level
histograms, (11) a rectilinear (LL1) distance, (111) Euclidian
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(L2) length, (1v) Chi-square distance, (v) Bhattacharyya
distance, (v1) Wasserstein metric, (vil) Swain metric,
and (v111) normalized correlation;

wherein different inspection recipes of the plurality of

ispection recipes are optimized for different conditions
of the semiconductor device;

wherein each reference 1image 1s associated with an 1nspec-

tion recipe before the obtaining of the image of the
structural element; and automatically selecting at least
one selected inspection recipe out of the plurality of
ispection recipes based on values of the multiple types
of distances.

15. The computer program product according to claim 14,
wherein the calculating of the multiple types of distances
comprises calculating each type of distance out of: (1) a dii-
ference between gray level histograms, (11) a rectilinear (LL1)
distance, (111) Euclidian (L2) length, (1v) Chi-square distance,
(v) Bhattacharyya distance, (vi) Wasserstein metric, (vii)
Swain metric, and (vii1) normalized correlation.

16. The computer program product according to claim 14,
turther storing 1instructions that cause the processor to execute
a method that comprises generating a match value for each
reference 1mage based on values of the multiple types of
distances between the image of the structural element and the
reference 1image; and selecting each inspection recipe associ-
ated with a reference 1mage that has a match value within an
allowable match value range.

17. The computer program product according to claim 14,
turther storing istructions that cause the processor to execute
a method that comprises selecting multiple selected inspec-
tion recipes.

18. The computer program product according to claim 14,
turther storing nstructions that cause the processor to execute
a method that comprises changing the type of distances to be
calculated based on evaluation results obtained by applying
the at least one selected mspection recipe.

19. The computer program product according to claim 14,
wherein the structural elements are coated by a coating mate-
rial that changes an optical property over time, wherein the
plurality of mspection recipes differ from each other by a

value of optical property of the coating material they are
tuned to.
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